this management recommendation for biodiversity gains and related ecosystem service delivery. We In all three study regions, anemochorous perennials were significantly more abundant in Scots pine
Introduction
provisioning of two ecosystem services, namely nutrient availability (based on measured levels of 155 soil nutrients) and levels of resource provisioning for herbivores (based on measured levels of 156 herbivory).
Material and methods

160
Study area
161
A total of 42 forest stands were selected for study, located in three regions of temperate maritime (Table A. 2).
172
In each region initial stand selection was based on a number of criteria: minimum stand area of between June and August 2011. In the Irish stands, percentage cover was estimated to the nearest 210 5% except where cover was below 5%; in this case two cover-abundance units were distinguished: 211 3% (indicating cover of 1-5%) and 0.5% (indicating cover <1%). In the English stands, cover was 212 estimated using the DOMIN cover-abundance scale. The two cover-abundance scales used for 213 assessments in the English and Irish stands were harmonised by transforming each score to a mean 214 percentage cover, or Domin 2.6 score (Currall 1987 Four metrics were used: (i) the total number of species present in each stand (ii) the mean species 
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Region and stand type were fitted as fixed effects and we also tested for a significant region x stand 267 type interaction. Quadrat was nested as a random effect within stand which was also a random The effect of stand location (latitude and longitude) on response variables (i.e. species richness, H′ 274 and J′ diversity indices) was modelled using GLMM in R with no significant effects found.
275
Additionally, residuals from the models were examined for spatial autocorrelation by calculating Considering the variation in tree ages and canopy openness between study stands, we tested these as 279 additional potential explanatory variables that could have significant direct influences on ground vegetation communities using GLMM in R. Alongside stand type, we fitted stand age and canopy 281 openness as well as stand type x stand age and stand type x canopy openness interaction terms as 282 predictors in our models using species richness, H' and J' as response variables. As there was no 283 strong correlation between canopy openness and age either across all regions or within regions, all 284 predictors were fitted together in these models.
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If differences in ground flora between monoculture types include differences in species identity and 286 composition, we might expect mixed stands to have higher species richness and diversity than 287 would be expected from a simple proportional averaging of the diversities found in the respective 288 monocultures of tree species making up the mixed stands. We explored this idea by testing for carried out using the GLIMMIX procedure in SAS 9.3.
Environmental variables
306
GLMM was used to model the effect of the explanatory variables (stand type, region and region x 307 stand type interaction) on the response variables (environmental variables) using the same 308 procedure as described for taxonomic diversity indices.
Results
311
Taxonomic diversity
312
The total number of vascular plant species identified in the survey of forest stands in the New (Table A. 3). None of the taxonomic diversity metrics considered showed significant 317 differences between stand types, between regions, or as a region x stand type interaction ( Table   318 A.4). Our models that additionally fitted canopy openness and stand age showed no significant main 319 effects for any region. We therefore do not present these model outputs. There was no significant 320 correlation between the 'observed' value of species richness, H′ and J′ and the corresponding value (RG8) and annuals (RG9) (see Table A The ground vegetation species clustered into seven EGs with between 8 and 22 species in each EG.
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EGs comprised: Tree saplings (EG1), medium to tall (i.e. at least 30cm) non-woody ruderals and 345 competitors (EG2), ferns and rushes (EG3), grasses and sedges (EG4), annual herbs (EG5), short to 346 medium height (10-30cm) perennial herbs (EG6) and shrubs/ climbers (EG7) (see Table A .9 for 347 more detailed descriptions of each EG). Highly significant differences (p<0.0001) were identified 348 between the EGs for all of the effect traits (Table A.10). between stand types and regions, with significant region x stand type interactions (Table 3) . 
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We found significant overlap in species groupings according to functional response and effect 1. length/breadth ratio <1.5; 2. ratio 1.5-2.5; 3. ratio >2.5=length/breadth D 22% Ordinal Seed production per ramet 1 = 1-10; 2 = 10-100; 3 = 100-1000; 4 = 1000-10000; 5 = >10000
D Growth form 1. Basal -leaves confined to a basal rosette, or to a prostrate stem; 2. Semi-basal -Stems erect or ascending, leafy but with the largest leaves towards their base; 3. Leafy -Stems erect or ascending with no basal rosette, leaves of approximately equal size; 4. Small leaves, reduced to spines or scales with the stem as the main photosynthetic organ; 5. Small leafy -as for 'Leafy' except that canopy does not exced 100mm; 6. Large-leaved semi-basal or basal -as for 'basal' or semi-basal' except leaves >10,000mm 2 ; 7. Small semi-basal -as for 'semi-basal' except that canopy does not exceed 100mm. 
